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* * * * * * * * * * * * * * * * * * * *

The cattle Germ PlasM EvaluC}tion ProQrall1at the RomanL. Hruska lI.S. ~1eat AniMa'
Research Center is designed to characterize different hiological types repre-
sented by hreeds varyinq widely in characteristics such as Milk production,
growth, mature size, and carcass composition. A major objective is to charac-
terize hreeds representing different hiological types in different feed environ-
ments and production situations for the full spectrum of hiological traits
relatinq to economic heef production.

A coordinated research effort is employed involving scientists from the
disciplines of animal hreeding, reproductive physiology, nutrition, ~eats, and
production systems. The proqram was initiated in 19fiQ. Progress reports have
been puhlished annually sUMMarizing current results froM each cycle and phase of
the program for traits of principal econoMic iMPortance to the heef cattlp
i ndlJstry.

* * * * * * * * * * * * * * * * * * * *
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ROMANL. HRUSKAU.S. t1EATANIMALRESEARCHCENTER

CATTLEGERMPLASMEVALUATIONPROGRAMI

PROGRESSREPORTNO.10

Larry v. Cundiff,2 Keith E. Gregory,2 anrl Robert M. Koch3

This report updates reproduction and maternal performance d~ta for cows in
Cycle II, Phase 2 and Cycle III, Phase 2 of the Germ Plasm Evaluation Progra~.

The cattle Germ Plasm Evaluation Program has heen conducted in three
cycles. Cycle I involved breeding Hereford, Anqus, Jersey, South Devon,
Limousin, Sirnmental, and Charolais bulls by artificial inse~ination (AI) to
Hereford and Angus cows to produce three calf crops (Cycle I, Phase 2) in the
spring of 1970, 1971 and 1972.

Cycle II, initiated wit~ the 1972 breedinq season, involved the Hereford
and Angus cows used in the flrst cycle. These cows were bred by AI to
Hereford, Angus, Red Poll, Brown Swiss, Gelbvieh, Maine Anjou, and Chianina
sires to produce two calf crops (Cycle II, Phase 2) in the sprinq of 1973 and
1974. In addition, in Cycle II, Phase 2, Red Poll and Brown Swiss cows were
added to the program and mated to Hereford, Angus, Red Poll, and Brown Swiss
sires in a four-breed diallel crossbreeding experiment.

Cycle III was initiated durinq the 1974 hreeninq season. In Cycle III,
the Hereford and Angus cows used to initiate Cycles I and II were mate~ by AI
to Hereford, Anqus, Pinzgauer, Tarentaise, Brahman, and Sahiwal sires to produce
two calf crops (Cycle III, Phase 2) in the sprinq of lQ75 and 1976.

Fifteen of the Hereford and 16 of the Angus sires used in Cycle I were
also used in Cycle II and Cycle III to insure a stahle control population
of Hereford and Angus reciprocal crosses that are used as a basis for
comparison between different cycles and phases of the proara~. Wit~in each
cycle of sire breeds, foundation cows (Hereford and Angus, in Cycles I, II, and
III, plus Red Poll and Brown Swiss in Cycle II) are referred to as Phase 1.
Their calves are called Phase 2,,'and the calves from Phase 2 cows are designated
Phase 3. Specific matin~ plans for each cycle and phase of the program are
provided in the appendix of Progress Report No.9.

lRomanL. Hruska U.S. Meat Animal Research Center, Aoricultural Research
Service, U.S. Departmentof Agricultur~, Clay Center, Nebraska 68933;
Standardization Branch, Meat Quality Division, Food Safety and Quality Service,
U.S. Departmentof Aqriculture; KansasState Un'iversity, t1anhattan; and the
University of Nebraska, Lincoln, cooperating.

2Research geneticists, RomanL. Hruska lI.S. t1eat Animal Research Center,
ARS-USDA,Clay Center, Nebraska 6R933.

. 3Professor, Animal Science, Department of Animal Science, University of
Nebraska, U.S. Meat Animal Research Center, Clay Center, Nehraska 6R933.
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Previous progress reports have presented data for Cycles I, II and III
and are availahle upon request. Proqress Report No. q (ARS-~IC-2),Octoher
1981) presented results on reproctuction and maternal perfor~ance of F1 two-way
cross cows (Cycle I, Phase 2; Cycle II, Phase 2; and Cycle III, Phase 2) and
three-way cross cows (Cycle I, Phase 3; Cycle II, Phase 3). This report is
provided as a sup~lement to Progress Report No.9 to up~ate information on
reproduction and maternal performance of Fl cows in Cycle II, Phase? and
Cycle III, Phase 2.

TRAITS ~1EASUREO

Calving Difficulty. Calvinq difficulty scores were assioned t~ each calf
at birth.

Calf Crop. Calf crop Dercentaqes reflect the percentaoe of cows qivino hirth
to or weaninq a calf relative to all cows alive at calvinQ time. Since cows were
removed from the experiment.. only for serious injury, for hei no onen 2 suc-
cessive years or hy death,~percentage calf crop relative to all cows calvinq is
virtually the same as percentage calf crop relative to all cows exposed to
breeding.

Calf Mortality. Calf mortality is expressed as the percentaqe of all calves
born that died early (within 72 hr of hirth) or late (fro~ 7? hr after hirth until
weaning) in the period from hirth to weaning.

Calf Weights. Calf hirth weights and 200-opy weiQhts reported are anjusted
to a steer basis by adjustment factors calculated from the data and shown in the
table footnotes. -The 200-day weights were computed as ((actual weaning weiqht -
birth weight)jweaning age) X 200 + hirth weiqht.

Postpartum Interval. Postpartu~ interval, the numher of days from calving to
first estrus, is reported for certain groups in which it was recorded.

Percent Pregnant. Percent pregnant is the numher pal pated as pregnant
divi ded by the number pal pated (X 100) in the fall ahout 3 months after the
breeding season. The data reported for percent preqnanton1y inclurles cows that
calved prior to the breeding season.

Cow Weights and Hip Heights. Cow weiqhts and hip heiqhts reported were
obtained on the cows in the fall at weaninq time.

CYCLE-II, PHASE2

Foundation Cows. The foundation Hereford and Angus cows used in Cycle J
were continued in Cycle II of the proqraM. The cows calving in 1973 were 4 to
R years of age and in lQ74 were 4 to 9 years of aQe. As oreviously indicated,
mature Brown Swiss and Red Poll cows were added to these herds for the ]Q72
and 1973 hreeding seasons.

--- -- --- --
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Sires. In Cycle II, 15 Herefor~, 1~ An~us, In Red Poll, 11 Rrown Swiss,
11 Gelbvieh, lR Maine Anjou, and 20 Chianina hulls were userl during the 1q72
and 1973 breeding seasons. The Hereford and Angus sires had also heen use~ in
Cycle I of the program, and the other hulls were sampled from commercial
organizations. The Brown Swiss sires included four oOMestic hulls and seven
buils imported into Canada from Switzerland and Germany.

Matings. Cycle II, Phase 2 yearling heifers were mated to Hereford, Anqus,
Brangus, and Santa Gertrudis hy AI to produce their first calves as ?-year-olds
in 1975 and 1976. The Cycle II, Phase 2 cows were bred by natural service to
3/4 Simmental hulls in 1975, 1976, and 1977 and to 7/R Simmental hulls in
1q78, 1979, and 1980.

3-, 4-, ~-, 6-, and 7-Year-Olds. Data on calvin~ difficulty, calf crop
percentage, and hirth weanin~ weiqhts of calves froM 3-, 4_, ~-, ~-, anrl
7-year-old dams (horn in 1973-74) are presented in tahle 15S (replaces
tahle 15 in Progress Report No. Q) for cows out of Herefor~an~ Angus daMs.
Data on rehreeding performanc~ and size as 3-, 4-, 5-, ~-, and7-year-olrls
are given in tahle 16~ (replaces table 16 in Proqress Report No.9).

Calving difficulty, calf mortality, calf hirth weioht, and preweaning
growth were analyzed hy least-squares procedures for unequal suhclass numhers
using a model that inclurled the effects of hreed of dam's sire, hreed of daM's
dam, breed of sire, year, sex, and two-way interactions. Calf crop percentaqe,
pregnancy rate, cow weight, and cow heiqht were analyzed hy similar least-
squares procedures, except that sex and interactions with sex were not inclurlerl
in the model.

Discussion

Results to date on production of the F1 females (as 2- throuQh 7-year-olds
from Cycle II, Phase 2 of the program are presented in tahle 17S. (replaces
table 17 in Progress Report No. q). Calving difficulty has heen lower for
Brown Swiss and Chianina cross females than other hreed qroups, especially as
2-year-olds (table 13, Progress Report No. a). Chianina cross females have
had relatively low calving diffic~lty considering the heavy birth weiqht of
their calves. Brown Swiss cross and Gelbvieh cross females milked at the
highest level and produced calves that were 12% heavier at 20n days than
Hereford-Angus cross females. Maine-Anjou cross and Chianina cross. females
were comparable to Hereford-Angus crosses in milk production hut pro~uced
calves that were 10% heavier in ~nO-day weiqht. Red Poll cross females were
intermediate in the ranqe aMong hreed gr.oups for milk production and 200-day
weight of proqeny. Calf wei~ht weaned per cow exposed was J?% to 1n% nreater
for Brown Swiss, Gelbvieh, t1aine-Anjou, and Chi~nina crosses than for Red Poll
and Hereford-Angus crosses.



TABLE 15S. ROMANL. HRI/SKAU.S. MEATANIMALRESEARCHCENTERGERt~PLASMEVALI/ATIONPROGRAM
-CALVING DIFFICULTY, CALFCROPPERCENTAGE,CALFMORTALITY,BIRTH WEIGHT,

WEANINGWEIGHT,ANDWEANHIGWEIGHTRATIOOF CALVESFRO~3-, 4-, ~-, fi- ANn 7-YEAR-OLncowsa
CYCLEII, PHASE2 - COWSBORN1q73-74

Breed of cow
Sire Dam

Angus Hereford
Hereford Angus

Average

Red Poll Hereford
Angus
Average

Brown Swiss Hereford
Angus
Average

Gelbvieh Hereford
Angus
Average

Maine Anjou Hereford
Angus
Average

Number
calves

born

155
222
377

169
213
382

2~8
277
505

172. .
1A6
358

174
213 .
387

Hereford 19A
Angus 203
Average 401

Hereford 1156
Angus 1314
Average 2470

Chianina

Average
all sire
breeds

Calf crop, %C Calf Mortality, %rlType of parturition, %
No Calf C- Atm. nre-

diff.h puller section sentation

93.2
A4.1
A8.6

A8.1
92.7
90.4

AA.A
93.3
91.1

90.1
Q3.4
91.A

90.9
91.q
91.4

q5.7
93.2
94.4

91.1
91.4
91.3

3.7
12.9
A.3

cr.2
5.2
7.2

7.3
3.n
5.4

7.0
4.2
5.0

n.A
n.4
6.6

2.n
4.5
3.n

n.l
n.1
6.1

0.0
0.9
0.5

0.0
0.0
0.0

0.7
0.7
0.7

0.7
O.Ii
O.n

0.0
0.0
0.0

1.0
0.4
0.7

0.4
0.4
0.4

3.2
2.1
2.6

2.A
2.1
2.4

3.3
2.3
2.A

2.2
1.9
2.1

2.3
1.7
2.0

0.7
LA
1.3

2.4
2.0
2.2

Rorn

91.4
93.9
92.0

92.0
A9.Q
91.0

91.4
93.4
92.4

97.2
94.3
95.7

93.7
en.n
93.7

95.7
93.2
94.4

en.n
Q3.1
Q3.4

Weaned Early

A5.5
A9.3
A7.4

A3.0
81.1
82.1

A4.7
AA.2
Afi.Ii

A9.n
A7.1:\
AA.'i

A7.7
A6.f;
R7.1

91.2
An.4
AR.R

A7.0
86.'1
A6.A

5.1
3.2
4.1

".?
5.4
Ii.3,.
Fi.1:\
3.9
1:\.2

3.0
A.n
'i.R

3.'1
3.f;
3.'1

1.1
4.7
3.0

4.?
4.A
4.Ii

Late

2.n
2.2
2.4

2.7
1.4
2.0

O.Q
2.1
1.Ii

4.1
1.2
?.n

3.Ii
3.3
3.4

?A
3.1
3.1.

2.A
?3
2.0

Calf w~iqht, lh~
?OO- 200- rlay

R;rth rlay wt wt ratiof

A9.Q
91.?
90.Ii.

91i.?
QO.l
92.0

97.4
93.0
Q5.1i

9n.4
QO.n
91."

101.~
QA.lI.
q9.Q

101.?
9A.0
Q9.n

Qn.Q
Q3.7
Q'i.3

497
4QA
497

1i29
520
"2'1

"56
lilin
5lin

Ii 'if)
'i'i3
1:\'14

""1
53Q
545

li47
"4n
547

539
1:\31:\
'137

lOO.0
100.?
100.n

1011.4
104. f)
IO'i.11

l11.Q
l11.Q
111.9

111.Q
111.1
111. 'i

110. q
lOA. "
tn9.7

I
~
I

110.1
lOCI.Q
110.1

10A.Ii
1.07.7
lOA.1

a Calvesfromthese cows were sired by 3/4 or 7/A Simmental hulls (appennix tahle 4).
b No assistance or minor hand assistance.
c Of cows alive at calving; cows removed from experiment only for serious injury, heino open 2 successive years or hy

death.
d Early mortality is within 72 hr of hirth; late is from 72 hr after birth until weanino.
e Adjusted to a steer basis. Least-squares adjustment factors for heifers were 7.1 lh for hirth weiqht and 32 lh for

?no_~~v wpinht.
i Kdt,iU ~uiiii--iut.t:,1 (f;ia,1:i-Vt: 1:0 -=i-~j;" Ii) aveiAage T0i- iii::i-eTCiG aiiu F,iiyU3 ~ii~"'" ~:U;;;~.



TABLE 16S. ROMANL. HRUSKAlI.S. MEATANIMALRESEARCHCENTERGERMPLASMEVALUATIONPROGRAM
CALVINGDATE, ANDSIZE OF COWSCALVINGAS 3-, 4-, 5-, 6-, AND7-YEAR-OLDCOWS

CYCLEII, PHASE2 - COWBORN1973-74

Number of cows Averaqe Cowweight, 11'1 Cow hip heiqht, in Condition score
a

Breed of cow 6-yr 7-yr calving fi-l/2 7-1/'1 "-1/2 7-1/2 fi-l/2 7-1/2 i

Sire Dam olds olds date years years years years years years

Angus Hereford 33 32 March 30 1215 1273 49.0 48.9 7.5 7.4
Hereford Angus 46 45 April 1 1157 1200 48.3 48.2 7.'1 7.2

Average 79 77 March 31 11A6 1236 4A.7 4A.fi 7.3 7.3

Red Po11 Hereford 35 33 1arch 30 1131 1187 49.2 48.9 fi.5 6.5
Angus 46 45 March 30 1109 1179 48.A 4A.8 6.5 0.5
Average 81 78 March 30 1120 1183 M.O M.9 6.5 n.5

Brown Swiss Hereford 62 58 March 30 11 QO '. 1265 51.2 51.1 6.3 fi.7
Angus 58 54 March 29 1180 1243 50.fi 50.4 fi.3 1'.5,

Average 120 112 March 29 1185 1254 'i0.9 !i0.8 fi.3 6.6

Ge1bvieh Hereford 33 32 April 1 1247 1313 51.4 51.3 6.7 fi.R
Angus . 38 37 March 30 1224 12RO 50.5 50.4 6.5 6.8
Average 71 69 March 31 1236 1?97 51.0 50.Q fi.R 6.8

I
U1
I

Maine Anjou Hereford 37 35 March 29 1323 13R9 51.8 51.R 6.7 1'.9
Angus . 43 42 March 30 1317 1365 51.1 51.0 n.R fi.9
Average 80 7? March 30 1320 1377 51.4 'i1. 4 n.7 n.Q

Chianina Hereford 40 40 April 1 1336 1392 54.9 54. 3 6.2 7.0
Angus 43 43 March 30 1311 1370 53.9 53.7 fi.3 n.R
Average 83 83 t1arch 31 1324 13Rl 54.4 54.0 6.3 n.Q

Average Hereford 240 230 March 31 1240 1303 51.1 51.1 fi.7 6.Q
all sire Angus 274 266 March 30 1216 1273 50.5 50.4 6.1' n.8
breeds Average 514 496 March 31 1228 12A8 50.9 50.8 fi.6 fi.9

a Condition is scored on a scale of 1 to 9; 1 = thin, emaciated; 5 = averaqe; 9 = very fat.
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TABLE 17S. ROHANL. HRIISKAlI. S. MEATANIMALRESEARCHCENTERGER1PLASMEVAl1lATIml PROf;RAM
BREEDGROUPffi:ANS FORREPRODUCTIONANDMATERNALPERFOR1ANCEOF F1 COWSAT 2 THROUGH7 YEARSOF AGE

CYCLEII, PHASE2 - COWSBORN1973-74
,

Calvinq ?OO-riay weiohi:
diffi- Calf crop Rirth 1i1k Per calf Per cow

Numher cul tyh Born Weaned weiqht proflc weanerl Ratiorl exposerf Ratio"

Breed groupa birth s % % % lh lh , lh If, 1h %

Hereford-Angus-X 43A 1n- 91 A4 AA fi.? 4Al lOO 404 lOr)

Red Poll-X 461 17 QO 79 91 7.fi snA 106 401 QQ

Brown Swiss-X 681 11 92 A5 Q3 R.4 540 1P 45Q 114
I
0'1

Gelhvieh-X 429 14 95 A7 92 A.4 53Q 112 4fi9 116 I

.
Maine-Anj ou-X 46A 14 94 86 9A 6.5 52A 110 454 112

Chi ani na-X 475 11 93 A6 97 6.2 529 11n 455 113

a Breed groups are identified by sire hreed. An X denotes crosses out of Hereford and Anous rlams.
b Includes calves requiring calf puller or C-section.
c Average of three 12-hr milk production measures on a saMple of 36 cows pp.r hreed group (lR per

year) at 3 years of age.
d Ratio relative to Hereford-Anqus crosses.
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CYCLEIII, PHASE2

Cows. The founrlation Hereford and Anqus cows used to produce Phase 2
calves' in Cycles I and II were continued in Cyle III of the prOQram.
The two calf crops in Cycle III, Phase 2, were produced in lo7~ an~ 1Q76.

Sires. There were 13 Hereford, 14 Anqus, 17 Rrahman, ~ Sahiwal, Q
Pinzgauer, and 7 Tarentaise sires used durinq the 1974 and lQ7~ breedino
seasons. The Hereford and AnQusbulls had also heen used in Cycle I and Cycle
II of the prooram, and the Brahman hulls were sample~ from commprcial AI
orqanizations or purebred Brahman herds. Semen was availahle from only two
Sahiwal bulls (imported from Australia) and one Tarentaise hull for the 1Q74
breeding season. Semen was available on four additional Sahiwal hulls and six
additional Tarentaise hulls for the 1975 hreedin~ season to produce the
Cycle III, Phase 2, calf crop in 1976.

A sample of about 32 heif~rs from each of the Angus-Hereford, Hpreford-
Angus, Brahman-He,reford, Braham-Angus, Sahiwal-Hereford, Sahiwal-Anqus,
Pinzgauer-Hereford, and Pinzqauer-Anqus breed qroups were transferred to the
U.S. Department of Agriculture Station at Brooksville, Fla., for an inter-
regional study cooperative with the Florida Agricultural Experiment Station
to evaluate genotype-environment interactions involving maternal traits. These
heifers and those remaining at the Romanl. Hruska U.S. Meat Anima' Research
Center were mated by natural service to bulls sampled from the same population
of Red Poll to produce their first calf crop and to 7/R Simmental hulls to
produce their second through fourth calf crops.

3-, 4-, 5- and6-year-olds. nata on calving difficulty, percentaqe calf
crop, and hirth and weaninq weiqhts of calves from~-, 4-, ~- and h-year-old
Cycle III, Phase 2, females (horn in 1975-76) are presente~ in tahle 2~S
(replaces table 25 in Progress Report ~o. ~). nata on rehreedinq performance
and size as 5- and fi-year-olds are given for the correspondinq hreen-oroliP in
tahle 26S (replaces tahle 2fi in Proqress Report No. 0). The Cycle III, Phase 2,
females were hred as 2- through 5-year-olds to 7/R Simmental sires. These
data were analyzed hy least-squares procedures usinq a model that included
effects of hreed of dam\s sire, breed of dam's dam, year-aoe of cow, and two-
way interactions. Effects of sex of calf and two-wayinteraction of hreed of
dam's sire, breed of dam's dam, and year-aqe with sex were also included in
models for calving difficulty and hirth and weaning weioht of progeny.

Discussion

Results to-date on production of the F1 females (as 2- throuqh n-year-o'rls)
from Cycle III, Phase 2 of the program are summarized in tahle 27S (replaces
table 27 in Progress Report ~10. ~). Sahiwal and Brahman cross females
experienced significantly less calvinq difficulty than the other hreed Qroups
in Cycle III. This difference in calving difficulty in favor of Sahiwal and
Brahman crosses was of qreatest maqnitude for the first parturition as ?-year-
olds ,(tahle 23, Progress Report No. Q). Birth weiqht of calves out of
Pinzgauer and Tarentaise crosses have heen heavier than calves out of

-- ---- - --



-8-

Hereford-Angus crosses while birth wei~ht of calves out of Sahiwal and Brahman
crosses have been lighter than Hereford-Angus crosses. Differences in ~ilk
production between Tarentaise, Pinzgauer, Sahiwal, and Brahman cross females
wer.e not large; all exceeded Hereford-Angus cross females. Brahman crosses
exceeded all crosses in 200-day'weight weaned per calf anrl per cow exposed
to breeding. Weaning weights of progeny out of Pinzgauer, Tarentaise, and
Sahiwal cross females were 6% to 11% heavier per calf weaned and 10% to 13%
heavier per cow exposed to breeding than progeny out of Hereford-Angus cross
females (as 2-through 6-year-olds).

Differences between breed groups in calving difficulty, calf crop
percentage, and calf weights at birth and 200 days have decreased as cows
have advanced in age and as the number of records have increased. Thus,
inference should not be drawn to breed groups in other cycles and phases of
the program using deviations from Hereford-Angus crosses based on preliminary
data presented in this report.

- - -- - - -



TABLE25S. ROMANL. HRUSKAlJ.S. 1EATANIMALRESEARCHCHITERGERMPLASMEVALUATIONPROGRAM
- CALVINGDIFFICULTY, CALFCROPPERCENTAGE,CALFMORTALITY,RIRTHWEIGHT,

WEANINGWEIGHT,ANDWEANINGWEIGHTRATIOOF CALVESFROM3-, 4-, 5-, ANn 6-YEAR-OLn COWsa
CYCLEIII, PHASE2 - COWSBORN1975-76

Number Type of parturition, % Calf crop, %C Calf mortality, %rl Calf weioht, lbe
Breed of cow calves No Calf C- Abn. pre- 200- 200-rlay

Sire Dam born diff .h puller section sentation Born Weanerl Early Late Birth rlay wt wt ratiof

Angus Hereford 106 92.1 6.5 0.0 1.5 9fj.0 R!1.R 6.7 1.4 A7.7 4Q4 101.Q
Hereford Angus 235 91.7 6.7 0.3 1.3 91.4 A4.6 5.? 1.7 R5.9 47Ft 9R.1

Average 341 91.9 6.6 0.2 1.4 93.2 85.2 6.0 1.6 A6.R 485 100.0

Pinzgauer Hereford 137 89.3 9.7 0.0 1.0 93.6 A5.2 6.2 3.1 91.9 21 107.4
Angus 201 94.1 4.9 0.4 0.6 92.4 88.0 4.8 0.4 90.4 514 10".0
Average 338 91.7 7.3 0.2 O.A Q3.0 A".6 5.5 loR 91.2 18 106.8

..
Tarentaise Hereford 92 94.5 5.5 0.0 0.0 8A.6 A3.0 0.3 3.0 91.7 541 111.6

Angus 143 95.5 ,1.4 0.8 2.2 91.4 86.2 4.5 1.0 83.R 52!:) lOR. 3
Averaqe 235 95.0 3.5 0.4 1.1 90.0 A4.6 2.4 2.0 87.7 533 10Q.C)

Brahman Hereford 141 9A.1 1.2 0.1 0.7 93.8 85.1 3.1 3.6 A3.3 548 113.0
Angus 199. 99.9 0.0 0.0 0.4 95.1 87.4 4.0 3.4 RO.9 544 112.2
Average 340 99.0 0.5 0.0 0.5 94.5 86.2 3.e; 3.5 A .1 e;46 112.0

I
\0

Sahiwal Hereford 100 98.4 1.6 0.0 0.0 Q4.4 R5.9 3.2 ??. 7R.1 !:i14 100.0
I

.
169 99.2 0.7 0.0 0.1 94.R 73.1Angus 87.9 2.1 3.Q 505 1(\4.1

Average 269 98.8 1.1 0.0 0.1 94.0 86.9 2.6 3.1 75.6 c;oq 105.0

Average Hereford 576 94.5 4.9 0.0 0.6 93.1 85.0 3.9 2.7 R6.Ft 523 107.R
all si re Angus 947 96.1 2.7 0.3 0.9 93.0 R6.R 4.1 2.1 R2.8 13 10.8
breeds Average 1523 95.3 3.8 0.2 O.A 93.1 R5.9 4.0 2.4 R4.7 518 106.8

a Calves from these cows were sired by 7/8 Simmental hulls.
b No assistance or minor hand assistance.
c Of cows alive at calvinq; cows reMoved from experiment only for serious injury, hy death or beinq open two consecutive

seasons.
d Early mortality is within 72 hr of birth; late is from 72 hr after birth until weaning.
e Adjusted to a steer basis. Least-squares adjustment factors for heifers were 5.4 lb for birth weioht anrl 32 lb for

200-dp weight. .Ratio computed relative to 485 lb average for Hereford and Angus sired dams.



TABLE 26S. Rm1ANL. HRUSKAU.S. MEATANH1ALRESEARCHCENTEr.GERMPLASMEVALUATImJPROGRAM
CALVINGDATE, REBREEDINGPERFORMANCE,ANOSIZE OF COWSCALVINGAS 5-, AND6-YEAR-OLDCOWS

CYCLEIII, PHASE2 - COWBORN1975-76

NUMber calving as Averaqe Cow weight, lb Cow hip heiQht, in Conrfition scoreb
Breed of cow 5-yr 6-yr calvinq 5-1 !2 f)-1/2 5-1/2 fi-I/2 1'-1/2 fi-1/2

S1-re DaM olds olds datea ' years years years years years years

Angus Hereford 30 21 March 27 1246 1272 4R.9 4Blfi 7.1 7.6
Hereford Angus 66 4A March 30 1212 1217 4A. 4A.0 7.2 7.F.

Average 96 69 March 29 1229 1244 4A.7 48.3 7.2 7.6

Pinzgauer Hereford 38 27 March 27 1224.. 12AQ 50. 50.7 6. fi.R
Angus 56 39 March 29 1192 · 1272 49..9 0.3 6.4 6.8
Average 94 , 66 March 2A 120R 1281 50.2 50.5 F..5 F..A

Tarentai se Hereford 29 14 March 29 1260 1?40 50.6 !'O.O 6.9 7.0
Angus . 46 17 March 30 1164 1211 49.5 49.4 6.F. 0.9
Average 75 31 March 30 1?12 1225 50.1 49.7 n.7 n.Q

I

Brahman Hereford 40 27 March 29 1281 1320 52.6 52.4 7.3
.....7.6 0

Angus . SA 39 March 29 1271 1302 1.Q 51.R 7.0 7.2 I

Averaqe 98 66 Marc" 29 1276 1311 52.2 52.1 7.2- 7.4

Sahiwal Hereford 32 12 March 29 11fi3 12!i4 £;1.2 1;1.7 .Q 7.3
Angus 52 18 March 27 1091 1110 49.7 49.3 fi.8 7.1
Average 84 30 March 2A 1127 1182 50.4 50. fi.Q 7.2

Average Hereford 169 101 March 2A 1235 1275 "0.8 O.7 7.0 7.3
all si re Angus 278 161 March 29 11AF. 1223 49.9 49.R fi.R 7.1
breeds Averaqe 447 2fi2 March 29 1210 1249 50.3 !i0.2 fi.Q 7.?

a Includes cows calving at 3, 4, 5, and 6 years of aqe.
b Condition is scored on a scale of 1 to 9; 1 = thin, emaciated; 5 = averaQe; Q = very fat.



TABLE 27S. ROMANL. HRUSKAU.S. MEAT A~!IMALRESEARCHCHITER GERMPLASMEVAUIATJml PROGRAM
BREED GROUPMEANSFOR REPRODUCTIONAND MATERNALPERFORMANCEOF F1 COli'S AT 2 THROUGH6 YEARS OF AGE

CYCLEIII, PHASE2 - COWS BORN1975-76

Calving 200-rlay weiqht
diffi- Calf crop Birth Milk Per cal f Per cow

Number cul tyh Born Weaned wei9ht oroclc weanen Ratio" exposed Ratio"
Breed roupa births % % % 10 10 1b r.. 1h %

Hereford-Angus-X 422 If' R9 82 A4 5.4 465 IOO 3Rl 10f)

Pinzqauer-X 436 16 91 A4 89 7.3 '9 4qo 107 410 11n

Tarentai se-X 306 12 89 82 A5 7.2 514 111 421 111

Brahman-X 43n 3 93 R5 RI R.4 1133 115 453 11Q
I

Sahiwa1-X 350 3 4 A7 74 7.R
-

4c}5 J.n 41 1J -
I

a Breed groups are identified oy sire breed. An X denotes crosses out of Hereforrl anrl Anous rlaMs.
b Includes calves requiring calf puller or C-section.
c Average of three 12-hr milk production measures on a sample of 3n cows per hreen oroup (IR per

year) at 3 years of age.
d Ratio relative to Hereford-Angus crosses.
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EFFICIENCYOF COWS OF OIFFERENTSIZE ANn MILK PROnUr.TInN

C. L. FerrellI and T. G. Jenkins1

Research was initiated in 1979 at the RomanL. Hruska U.S. Meat Animal
Research Center to evaluate the ener~y requireMents of cows differinq in
genetic potential for mature size and milk production durinQ varying
physiological stat~s. EnerQY requireMents for maintenance, gestation and
1atation were to he evaluated. Assuming requirements for qestation and
lactation are additive to those of maintenance, annual enerQY requirements can
be estimated as the summation of requirements for each of these functions.

Energy requirements have been estimated for a sample of randomly selected
cows produced in Cycle I, phase 2. Angus X Hereford, Hereford X Angus (AHX);
Charolais X Angus, Charolais X Hereford (CX); Jersey X Angus, Jersey X Hereford
(JX); and Simmenta1 X Angus, Simmental X Hereford (SX) were chosen. The AHX
and CX cows have been characterized as having moderate milk production potential
while the JX and SX cows represent cows with hiQher Milk production potential.
The AH~and JX cows have been characterized as havinq a mediuMmature size while
the CXand SX have a large ~ature size. Table 1 provides further charac-
terization for the productfon traits of these cow types and progeny of the cows
throuqh sl aughter as previously reported in the series of GermP1asm Eval uation
Program progress reports (See Progress Report No. q).

Metabolizable energy (ME) requirements for maintenance were estimated froM
regressions of energy gain (kcal/kq.75/day) on MEintake (kcal/kg.75/day; fiQure
1) as the t1E intake at which enerqy Qain was equal to zero. Maintenance
requirements were 131, 136, 147 and 103 kcal ME/kg.75/day for AHX,CX, JX anrl SX
cows, respectively. These results suggest that cows havinQ hiQher milk produc-
tion ~otential harl higher maintenance requirements per unit metaholic body size
(kg.75) than those having lower milk production potential. Size per se had
little influence on maintenance requirements, when they were expressed in this
manner. Daily maintenance requirements of each cow type (ohtained hy
multiplying the estimates reported above by the appropriate average metaholic
hody size) were 14.1, 15.9, 14.4 and 18.2 meal/day. These results indicate
that, on a daily basis, AHXand JX cows had similar Maintenance requirements;
the smaller size of the JX cows compensated for their higher requirements per
unit size. The daily maintenance requirements of CXcows were intermediate as a
result of their relatively 10w,requirements per unit size, but large size. The
SX cows were large and had a high maintenance requirement per unit size and AS a
result had the hi~hest daily maintenance requirement.

Data relating to the MErequirements for gestation have not heen nJlly
analyzed. As a result, requirements for gestation have been calculated from
previously reported values hy adjusting for calf hirth weiQht (tahle 1).

Lactation curves for each of the.cow types (fiQure 2) were estimated from
data obtained by weigh-suckle-weigh procedures. Total milk yield (tahle 1) was
obtained, for each cow type, by inteQration of the lactation curves. Estimates
of the MErequired for lactation were calculated from total milk yields,
assuMing .48 mcal MEwas required per pound of milk produced.

1 Research Chemist and Research Geneticist, RomanL. Hruska u.s. Meat
Animal Research Center, ARS-USOA,Clay Center, Nehraska 6R933.

- - ---
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EstiMatesof annual MErequirements of cows of nifferent types are SUM-
marized in figure 3. For ease of comparison, total annual MErequirements of
the AHXcows were set at 100%and all other values were expresserl in rel ation to
that value. Total annual HE requirements of the SX, JX ann ex cows were 30, 4
and 11% greater than those of the AHXcows. Maintenance accounted for 70 to 7~%
of the total annual MErequirements of each cow type. Differences in qestation
and lactation requirements were evident, hut requirements for these functions
represented relativ~ly small proportions of the total.

Estimates of efficiency for the four cow types throuQh weaninq were calcu-
lated as calf wei9ht weaned per cow exposed (table 1) divided by total annual ME
requirements of the cow. The values obtained were .066, .061, .064 and .056
lb/Mcal for AHX, ex, JX and SX cows, respectively. These values suggest rtif-
ferences exist in the efficiency of the different cow types. The primary fac-
tors affecting these estimates were 1) cow MErequirements, 2) weaning
percentages and 3) calf weaning weiqht. These results suggest all of these fac-
tors should be considered when different types of cows are to he cOMpared. Feen
consumed by calves preweaning, other than milk, were not included in these
calculations; thus, the results may he somewhat hiasen.

Total MEconsumed by we,ned progeny during a 217-day postweaning feedin~
period or to low choice quality grade were added to annual cow requirements.
These resul ts are sUflllT1arized in fi gures 4 and 5, respectively. Aqain, "the total
feed requi rements of the AHXcows and thei r prOQeny were set at 100%and all
other values were expressed relative to that value. Of the total MEconsuMed by
the cow and calf, to slaughter of the calf, 43% or less of the total was con-
sumed hy the calf postweaning, regardless of cow type or calf slaughter
endpoint. These calculations assumed all calves weaned were fed to slaughter.
The proportion of the total MEconsumed during the feedlot phase of production
would obviously have been less if heifers for cow replacement hart been deducted
from the feedlot phase and included as part of the costs of maintenance of the
cow herd.

Differences in overall efficiency were noten amonQthe cow types.
Efficiencies of production of retail nroduct (lb retail prorluct divirlerl by t~ta'
MEconsumed by the calf postweaninq and cow) were .03fiQ, .0368, .0~44 and .0336
for AHX,ex, JX and SXtype cows and their progeny, if evaluaterl to an aQe
constant endpoint, and .0380, .0360, .0365 and .030Q if evaluated to a low
choice quality grade endpoint. e~w and calf feed costs and weight of retail
product had suhstantial influences on these estimates.

These data and calculations, although preliminary, serve to demonstrate
that input as well as output of a beef production enterprise should he con-
sidered when efficiency is to he evaluated. Mislearlinq conclusions may he rlrawn
if any component is ignored.

--- -- - --
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TABLE1. PRODUCTIONCHARACTERISTICSOFBREEDTYPESOIFFERINGIN
MATURESIZE ANDMILK PRODUCTIONPOTENTIAL

Item AHX

Cow production traits

Weight, lb

Cal f birth weight, lbb

Milk yield, lbc

Weaning percentage

Average weaning weight, lb

Weaning weight per cow exposed, lb

1131

91.4

2685

A8.2

507

447

Calf postweaning performanceb

Average daily gain, lb/d, 217 d

Estimated weight at choice, lb

Estimated weight at 455 d of age, lh

Estimated retail product at choice, lb

Estimated retail product at 455 days, lb

2.52

10<)A

1140

476

477

Breed typea
CX JX

1258

97.7

26A2

84.8

538

456

2.55

1204

1174

532

519

qQ3

83.4

3314

86.4

51A

448

2.2'1

1020

lOQf)

449

454

S)(

11A7

92.7

344A

AA.O

553

487

2. 51)

l?fiQ

11.81

514

512

a AHX - Angus X Hereford, ~ereford X Angus; CX - Charolais X Anqus,
Charolais X Hereford; JX - Jersey X Angus, Jersey X Hereford; SX - Simmental X
Angus, Simmental x Hereford.

b Average of Brown Swiss sired male and female calves.

c Based on a 165-day lactation period.

-------
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Figure 1. Relationships between energy gain and metabolizable energy intake for different types of cows.
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Figure 3. Estimated annual metabolizable energy requirements of cows of different
biological genotypes.
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AHX ex . JX SX
COW GENOTYPE

Figure 4. Estimated total metabolizable energy required for the production of calves
to 455 days of age.
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Figure 5. Estimated total metabolizable energy required for the production of

calves to a constant degree of marbling end point.
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